Prions are infectious proteins where the same protein may express distinct strains. The strains are enciphered by different misfolded conformations. Strain-like phenomena have also been reported in a number of other amyloid-forming proteins. One of the features of amyloid strains is the ability to self-propagate, maintaining a constant set of physical properties despite being propagated under conditions different from those that allowed initial formation of the strain. Here we report a cross-seeding experiment using strains formed under different conditions. Using high concentrations of seeds results in rapid elongation and new fibrils preserve the properties of the seeding fibrils. At low seed concentrations secondary nucleation plays the major role and new fibrils gain properties predicted by the environment rather than the structure of the seeds. Our findings could explain conformational switching between amyloid strains observed in a wide variety of in vivo and in vitro experiments. propagated under conditions different from those that allowed initial formation of the strain.
Introduction

21
Prions are infectious particles which play the main role in a group of fatal neurodegenerative 22 disorders, also known as the transmissible spongiform encephalopaties (TSE's). Prion diseases 23 propagate by self-replication of a pathogenic prion isoform (PrP Sc ) using cellular prion protein 24 (PrP C ) as a substrate (Prusiner, 1998; Collinge, 2001 
Materials and Methods
68
Recombinant mouse prion protein fragment (rMoPrP(89-230)) used in this study was purified 69 and stored as described previously (Milto, Michailova & Smirnovas, 2014 (GuSCN) and other chemicals were purchased from Fisher Scientific UK.
72
To prepare different fibril strains, monomeric protein from a stock solution was diluted to a 73 concentration of 0.5 mg/ml in 50 mM phosphate buffer (pH 6) containing 2 M or 4 M GuHCl,
74
and incubated for one week at 37°C with 220 rpm shaking (in shaker incubator IKA KS 4000i).
75
For seeding experiments rPrP-A 4M fibrils were treated for 10 minutes using Bandelin Sonopuls 
110
In our previous work we have described elongation kinetics at different temperatures and 
125
(sonicated for 300 s) were added to the solution of rMoPrP, prepared in 2 M GuHCl, 50 mM phosphate buffer, pH6.
126
The kinetics was followed at 60°C using Thioflavin T (ThT) fluorescence assay. No change of ThT fluorescence 127 was observed in samples without seeds.
129
Similar change from elongation-driven to secondary nucleation-driven processes can be observed 130 using sonicated versus unsonicated fibrils as seeds (Fig. 3A) . The fibril denaturation assay ( environment. This leads to the conclusion that fibril formation from secondary nucleation does 135 not follow the seeding template, despite using template fibrils as nucleation sites. 
